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Abstract : Y. .Gd\OsEu, phosphors for plasma display panel(PDP), were prepared by
Pechini method which use yttriun chloride, gadolinium chloride, and europium oxide as
starting materials. This method is a different way to the synthesis of europium(Eu)-doped
phosphors, and it consists of the formation of a polymeric resin obtained by polyesterification
between metal chelate compounds and a polyfunctional alcohol. This needs lower temperature
than solid-state synthetic method. The prepared Y»-xGdxOsEu phosphor particles had
spherical shape and coherence. The luminescence intensity of Y2-xGdxO3:Eu phosphor
particles increased according to the increase of gadolinium(Gd) content(to 0.8mol%), and
Y12GdosOs:Eu  phosphors had the highest luminescence intensity under vacuum ultra
violet(VUV) excitation. The optimum concentration of Eu in the phosphor and optimum
calcination temperature was 3wt% and 1100C. The prepared phosphors were consist of
particle, and its size was between 100nm and 150nm. Among the different polyfunctional
alcohols, diethylene glvcollDEG) improved the luminescence intensities of phosphors more
than other additives. The Pechini method proved that it is demonstrated to be suitable for
the synthesis of phosphors used in PDP.

Keywords © phosphor, luminescence, Y»-«GdiOs Eu, plasma display panel( PDP).

1. M &8 (projection televisions), PDP (plasma display

panels) 5ol vl #HFAs 3ol 160339

HZo FFA EHAE 242 8 W olgglote] g AFgEAld o3 ANZHUC.
oM W WelM FolE 4 Qv 2 iR Fol oa 2FS &A1, BaSOEEY sts
o o4 CRT (cathode ray tubes)9} PTV Aol woin wdstn ok @A ol #F
Aol Az 7led AF 7l R Ax Fo W
T% 42t (e-mailidklee@chungbuk.ac kr) dol CRTe| gl cj2A =HAd Zelnt

- 207 -



2 olas - qhgE - W) - o)t

[1,2]. 22y HIole A d2gao| 24
PDP7} %& Z}4& 2w o), PDP= 7IA %
A Aol A7l ZElxelRRE U dWg o
g3t Ex =& a8 EAShE AAolth
% XeE ETH3 7hi9 whdow ZFepzvirt
sl AFE &AM (vacuum ultra  violet,
140,172nm) & FFA7E 5T Fol v
2 HEolWA o] o]Fojxle dejo|tt
o] Aol 7 23 42 H FHFATL ALE
H=d), o83 FFA= 1 = & FJY
v, 70 9, #2 2F AL, 52 4 £ 5
o] o7 712 273 E& oot i3] FHF
A Azste YHL W, A9 2 71
W 5o cloks Wylo] Al EHdeH FEof 3§
BA Azl F2 Yol $8H o
ey e S 2do] ZttkEal dA g
Aol wj9- & £27F Hashy, el 4
el B F4S ARof b EH3

oz iy YFA Yt A &4fo] 9l
gon, ol PG AL Y Y
FA Hol AR FFA dF EAo]
AatA "olx - AAE 7P eA dAr4,5].
Ao gdg FEstuz s x@ow 9
S 289 BY QR S MR Uy
o2 YFANE AR A7 Bol FPH
2o ARE yotrh(6,7]. @A PDP A £
25 HFAZAE europium (Eu)o] =3 =
Y,03:Eu @#A9 YGABOxEu |FA7F Arh
E3] YGdBOsyEu {FAE= o A8l ¥1
ubspAo] of¢- $FElttE EAo] ot 4 &
T7F Wojxlm &G Aol AdE W] o
o}, Wt YGABOs:Eu BFFA R} kst o
Fo A X8 e YFA A FEAo] wj¢
253 FFGAE ALt o g =898 )
golm glc}(8,9]. Az =HAY Wgo] e
o B ol e AkEtE ASE =
AbgEE= F o ubolH 0], E-4AY e #HFY
7} 283 ¥ o 24 hydroxycarboxylic acids
9} & o]&ue] AFo] g o} Frle A
olE 3gE R Al o] A olE YIS
t7t @2ey A EddxHE25E Fsho

FHAQ £RAE PAstn, vuy g 25

B glo ¥

N

SR 55

o o uoiirie] wkgo] dPHfw Fdd
x4 dFAE de 7 don, e s
of u#) vy W% 2molA Azd £ 9
24 7z AR Axg 5 4
[11.12].

2 dyede dAAYEE o8k
V2GdOs'Eu B3AE AzshAct A9 &
H, 24Lx, aa REAY B s=F 9
sagon, Eedsass s 22
g b daEE AHgst] JFAE Az
shach Alzd FFAE ®d 4R A4
G A7l & EMstged, 2ol gl
HHo] 54 2= A Az 21 A7}
Sk

2. 4

2.1, Al 3 A=y

S HE9 Y, GdO3Eu AFAE Az}
71 & ZAo & ujE WIAA FFAE A
E3 i Y.03:Eu HAAE Azt *F
gadolinium (Gd)9] £ #¥]& 0.0, 0.4, 0.8, 1.2,
1.6, 2.0mol%= WIAA Ax3IU B2
FEo) o yFAe 2F 5EH4S A 9
] Gdeo] E HE 0.8molnE 1AAZ ¥, Eu
ol X2 1, 3, 5 7, oWtBE HIAAA Az
stgt) aEla A4 %7 d3Ae 13 B
Aol 02 AFE Lol | $3) Gadolinium
o] B H]Z 0.8mol%, Eud =3 BEZE S5wt®
2 3R, 24 £XE 900, 1000, 1100,
1200C2 WA A Ax3gct. 2 F Eo
2H 235 s o]RE oy} ¢3&S UE &
Az AstAlA Az=sHTh

Fig. 1ol =A3}3F ne} Zo] Az WY &
W BEAES gzt oo &8jAlZl F EEI
of wukalx, AdolESE Pyl AdA
citric acid& #H7lsta EZEd 2”238 vIEE
Al trl LS AUMEIG A w3o] 4%
3] o]Fox]7] Y& &4 FejoA FEG wyt
S 33, doldlEe ¥ 2 EEEE AAS

244 & Foll A8E €0l 1 54& 43
Rl

Table 12 £ A3olr Azt FFAe] A
Z227% Jenl Fe ASZ YG-1~YG-62



Vol. 23, No. 3 (2006)

249 & 92 W3 YG-7~YG-102 H-&A)
o] FEE W3 YG-11-YG-132 AA4LexE
Aot vlAeto 2 YG-14~YG-17S ©}
o3t o7} ¢S WIAA FYFHE A=}
pei=

| YCI,3H,0 +GdCL3H,0 | | En,0, |
|

«+—— Stirrering at 80 °C for 2h
Ethylene glycol —|+—— Citric acid
y

{ Mixing & stirrering 1

| Drying 24n, 80C) |

]

[ Brown resin ‘

I

| Calcination (4h, 1100C) |

:

i Products ’

Fig. 1. Preparation procedure of
Ys-xGdiO3:Eu red phosphors.
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Table 1. Formulation of Reaction Material for Y;-.GdyOs:Eu Phosphors

NO|Y / Gd (mole ratio) | Eu203 (wt%) | CA*/PA" (wt%) { Temp. (C)| Variables
1 2.0 /0.0
2 1.6 /0.4
3 1.2 /0.8 ) . Host
4 0.8/ 1.2 ° 05/05" 1100 Lattice
5 04/16
6 0.0/ 20
7 1
8 | 3 ) N .
51 1.2 /038 7 05/05 1100 Activator
10| 10
11 900
12 1.2/ 0.3 5 0.5/05? 1000 | Temperature
13| 1200
14 05/05"
15 1.2/ 038 5 05/05° 1100 Additive
16 05/05°9

a)Ethylene glycol, b)Diethylene glycol, c)Glycerol, d)1,5—Pentanediol.
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Fig. 2. EDS result of Y:-«GdO3:Eu
phosphors.
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Fig. 3. X—ray diffraction patterns of
Y2-xGdxOs:Eu phosphors.
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Fig. 4. SEM images of Y:-.Gd\Os:Eu
phosphors(x20,000).
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Fig. 5. PL spectra of Y;-xGdxOs:Eu phosphors.
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Fig. 6. PL spectra of Y1:Gdos03:Eu
phosphors with different amount
of activator.
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Fig. 7. SEM images of Y,:Gdos03.Eu
phosphors with different calcination
temperature(<20,000).
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Fig. 8. PL spectra of Y;1:GdosOs:Eu phosphors
with different calcination temperature.
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Fig. 9. SEM images of Y:Gds03:Eu
phosphors with different additive
(<20,000).
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Fig. 10. PL spectra of Y;.Gdo:03Eu

phosphors with different additive.
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